Introduction {#s0001}
============

Co-existing infection simultaneously diagnosed with lung cancer is not a common manifestation. Therefore, the presence of a mass-like lesion and fever of unknown origin warrant further investigations to exclude primary infection mimicking malignancy or coinciding infection with lung cancer. Although concomitant infections secondary to post-obstructive pneumonia, the most common coinciding infection, occur approximately 20% of patients with lung cancer,[@cit0001] a simultaneous presentation of lung cancer and melioidosis is rarely encountered in routine clinical practice. Herein, we reported a patient with an unusual simultaneous presentation of localized pulmonary *Burkholderia pseudomallei* infection and primary pulmonary adenocarcinoma in an old non-diabetic kidney transplant recipient who was a former smoker living in central Thailand, an endemic area of melioidosis.[@cit0002]

Case Report {#s0002}
===========

A 63-year-old Thai male farmer residing in central Thailand presented with prolonged fever and non-productive cough for 3 months. He also complained of intermittent chest tightness at the left hemithorax and losing 4 kg of his weight. He was admitted to the local hospital and diagnosed with bacterial pneumonia at that time. However, his fever did not subside following 14 days of intravenous meropenem. He was, therefore, transferred to our hospital for further investigations. He was a former smoker of 25 pack-years quitted 2 years ago before the presentation. He had end-stage renal disease requiring deceased donor kidney transplantation 4 years ago. After transplantation, he was on immunosuppressive agents, including mycophenolate mofetil and cyclosporine. Acyclovir was also prescribed for herpes infection prophylaxis.

He was referred to our hospital. Physical examination showed an asthenic patient with anicteric sclera. His vital signs revealed a body temperature of 38°c, blood pressure of 100/60 mm Hg, a pulse rate of 90/minute, and a respiratory rate of 17/minute. His oxygen saturation was 95% at ambient air. Respiratory examination revealed decreased breath sound at the left upper lung zone without crackles or egophony. Other physical examinations were unremarkable.

Complete blood count showed mild anemia with a hemoglobin level of 10.1 g/dL and leukocytosis with white blood cells count of 22 x 10^3^/µL, 91% neutrophils. Blood chemistry tests remained within normal ranges. The chest radiograph ([Figure 1A](#f0001){ref-type="fig"}) and contrast-enhanced chest CT ([Figure 1B](#f0001){ref-type="fig"}) showed a large mass in the left upper lobe. A transthoracic core-needle biopsy of the left upper lobe mass was performed. The biopsy specimens were sent for pathological and microbiological studies. The histopathology revealed non-small cell carcinoma admixed with necrotic tissues. The immunohistochemical studies for cytokeratin (CK) AE1/AE3, CK7, and thyroid transcription factor-1 (TTF-1) were positive, compatible with primary lung adenocarcinoma. The Brown-Hopp stain revealed a single cluster of gram-negative bipolar rods with safety pin appearance characteristics of *B. pseudomallei*. ([Figure 2A](#f0002){ref-type="fig"}--[D](#f0002){ref-type="fig"}). *B. pseudomallei* subsequently grew on tissue culture. His serum antibody titer against *B. pseudomallei* was positive with a titer of 1:1280. His blood culture for aerobes and serum cryptococcal antigen were negative. The patient was finally diagnosed with stage IIIA non-small cell lung cancer (T4N0M0) co-existing with localized pulmonary melioidosis. The molecular analysis did not detect mutations of epidermal growth factor receptor (EGFR) genes and the rearrangement of anaplastic lymphoma kinase (ALK) gene.Figure 1(**A, B**) The chest radiograph (**A**) and contrast-enhanced axial chest CT image with a mediastinal-window setting (**B**) obtained at our hospital showing a large mass (arrows in **A** and **B**) in the left upper lobe. The mass exhibits heterogeneous contrast enhancement with a central low-attenuation area. Note blunting of the left costophrenic angle secondary to left pleural thickening. There is no enlarged mediastinal or hilar lymph node.Figure 2(**A**--**D**) Histopathology revealed (**A**) Tumor admixed with necrotic tissue (HE stain, 100x), (**B**) Gram-negative bipolar rods resembling safety pins (Brown-Hopp stain, 1000x), (**C**) Non-small cell carcinoma favor adenocarcinoma (HE stain, 200x), (**D**) TTF-1 immunohistochemistry positive nuclear staining (200x).

After 3 weeks of intravenous ceftazidime, his fever subsided, and his well-being improved. He gradually gained his weight. Oral co-trimoxazole was sequentially prescribed for 20 weeks after the completion of intravenous ceftazidime treatment. He underwent surgery for left thoracotomy and left upper lobectomy. However, the procedure was not accomplished due to severe adhesion surrounding the entire left lung and great vessels. After surgery, he received concurrent chemoradiation therapy with a paclitaxel-based regimen for adenocarcinoma. Nevertheless, he developed progression of disease soon after. Three cycles of palliative chemotherapy using pemetrexed were delivered. Unfortunately, he finally passed away after 2 years after the initial presentation.

Discussion {#s0003}
==========

Clinical presentations of lung cancer might be various. While common clinical symptoms include cough, chest tightness, and hemoptysis, patients with lung cancer incidentally discovered on radiological studies might be asymptomatic.[@cit0003] Fever is considered as an atypical presentation of lung cancer and could be due to non-infectious causes related to cancer itself or related to psychogenic conditions, such as anxiety.[@cit0004]--[@cit0006] However, infectious causes should always be excluded, particularly bacterial infection secondary to post-obstructive pneumonia, one of the most common causes of fever in patients with lung cancer. The differentiation between chronic infection, lung cancer, and a co-existing condition (akin to our case) is also challenging.

The diagnosis of melioidosis is usually difficult due to various and nonspecific clinical presentation. Generally, melioidosis is considered a great mimicker because it can cause chronic cavitary lesions mimicking reactivation of tuberculosis, a mass-like lesion leading to superior vena cava obstruction mimicking lung cancer,[@cit0007] and acute fatal pneumonia similar to other infections.[@cit0008] According to the previous study in northeastern Thailand, melioidosis accounted for 20% of community-acquired sepsis, with mortality rate of 35--40%.[@cit0008] The most common radiographic finding of pulmonary melioidosis is lobar or segmental consolidation, followed by pulmonary nodules, cavity, and pleural effusion.[@cit0009],[@cit0010] Occasionally, melioidosis manifests as a mass-like lesion indistinguishable from lung cancer.[@cit0011] A simultaneous presentation of lung cancer and chronic infection, especially melioidosis, is rare. Mays et al previously described lung cancer developed after a long latency of chronic cavitary form of pulmonary melioidosis.[@cit0012] Their observation was different from our case. In the present case, the diagnosis of lung cancer was simultaneously established with the initial presentation of pulmonary melioidosis. At present, there is no clear mechanism explaining why malignancy can be infected, or such finding is just a coincidence. Although our patient did not have common risk factors of melioidosis, such as diabetes mellitus and thalassemia diseases, we speculated that worsening of immune status from immunosuppressive therapy accompanied by living in the endemic area might be responsible for developing melioidosis.[@cit0013]

Antibiotics therapy for melioidosis is generally divided into 2 phases, the initial intensive phase and the eradication phase. The antibiotic of choice for the intensive phase is intravenous ceftazidime or meropenem in the setting of critical illness.[@cit0002] The duration of treatment in the intensive phase is at least 14 days but can be prolonged depending on the severity of disease and clinical response. The eradication phase is initiated following the intensive therapy aiming to prevent later relapse of melioidosis. The antibiotic of choice for eradication therapy is oral co-trimoxazole.[@cit0002] According to a recent multicenter randomized, double-blind trial for eradication therapy in Thailand, combination therapy using co-trimoxazole and doxycycline did not provide an additional benefit over co-trimoxazole alone.[@cit0014] The treatment duration for the eradication phase is at least 12--20 weeks, according to a lower rate of relapse compared to 8 weeks of treatment.

The median time of therapeutic response following the intravenous antibiotics was previously reported approximately 9 days, but delayed resolution of fever may occur up to 1 month.[@cit0015] Therefore, an extended period of intensive therapy may be required in a slow-responsive patient. Our patient did not respond to a 14-day course of meropenem but responded well to a 21-day of intravenous ceftazidime. The follow-up chest radiograph obtained after intensive therapy and 8-weeks of co-trimoxazole monotherapy showing a slight decrease in size of the left upper lobe mass ([Figure 3](#f0003){ref-type="fig"}) suggesting regression of melioidosis within lung cancer.Figure 3The follow-up chest radiograph obtained after intensive therapy and 8 weeks of co-trimoxazole monotherapy showing a slight decrease in size of the left upper lobe mass (arrows), which suggests partial regression of melioidosis within lung cancer.

Noteworthy, the most common pathogen coinciding with lung cancer is *M. tuberculosis*.[@cit0016] In addition to melioidosis, other rare infections have been reported. The co-existence of endobronchial *Talaromyces marneffei* and adenocarcinoma has been reported in a 50-year-old healthy woman presenting with one month of chronic cough and prolonged fever.[@cit0017] *Entamoeba histolytica* causing pulmonary infection in a patient with lung adenocarcinoma after receiving chemotherapy has also been reported.[@cit0018]

Conclusion {#s0004}
==========

In conclusion, we have reported an uncommon simultaneous presentation of primary lung cancer and localized pulmonary melioidosis in an old man residing in the endemic area of *B. pseudomallei*. This case highlighted the importance to exclude an unusual cause of coinciding infection in patients with suspected lung cancer presenting with unexplained fever. Further histopathological and microbiological studies, including tissue culture for possible pathogens in endemic areas, are mandatory for a precise diagnosis and appropriate treatment.
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